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* nHK4>n 6BO-Tn w*Hrpo(Kap6o$eiioxcH)~l ,3-nponaHflHon. 
* * rM*A rekcaMerHi^c^oprpiiaMHii. 



IlpHMeBeHHe npeanaraeMoro cnocooa no-- ■ ojiob c oHaMHaaMB c j 
nyneuaa nonHyperaHOB oSecne^Braer no hhbm nonHypeTanoB, OTii^aioniA- 



cpeBHeHHio c H3B©cTHbiMH cnoco6aMB emco- 15 c a TQM, HTO, c nemoo nanyroaui 




30 ojxdb Bcnonbaynr 



me buxojbj b BB3Xocrtubie xapaBrepncTBKB yperaHOB AHHetaorD crpoemui, pacTBOf»iMo~ 

neneBHX nonHyperaHOB, ooycnoBneHHue bob- " rx> b opraimecKHX pacTBOfarrensx, 

MGBCHOCTl»K> ^B]fXVBBjQ£BBlI nonHKOHOBBCaiXKH xe nOBUmeHBfl EWXOfla M 

b racoKonoaapefctx pacTBopfrrenax (HanpB— ^ paxTepHcnix 
Mep. 9 M ,M -flBMerajitopMaMHfle, rexcaMe- 
THfftoajppe MW fle) * orcyrcTBaeM noooqaux 

pBBKIpdlt EyBBQPBBPDI' K raCeJDI . ^yBXBBOHAflb^ 

TOftMHBOCTb aXTBBBpOBaHHHX . OHO-^p6oHarrOB,- ^ _ 

rerxopnb TpeBcnoprHpoBXH ■ xpaseuBB b r»e V* ^Hu)V -VfSV-NO • 

TowBHd nponNDKBTenbHoro BpeMBHH, oTcyr- 1 \**-// w 2 » 

'crae ooacBOCTB M*neneHHfl raaooopaaraux ■ / 

npOflyXTOS B, COOTBCTCTBeHHO. nOBfaHOeHBS .4 
AaBOBBBS; OT CyT CTBK e xoppoGHB; CTporo w- >-\ CC 

He*Hyx> CTpyxTTpy nonHypeTaHDB. ooycwoaneB- -/(n^-NCU* 

nig n e rx ocTb o h hct ct hcxoohmx mohombpob 
o6uhhoA nepexpRcranfmaanHB; i 



c nonHyperaHOD c paajiBHHM— . 

MR 6oxobwmh 4ty^KQB0H£Uib&JbiMH rpy nnaMH ( aa— 35 # Rt l^Kj)^ — | — (Ctyjg— | — (CH^>4— 1 

nptn*ep, -JH, «COC>H, -OH rpynnewir) .067c- ! • 1 ^ - * 

ooBoeHByK> bucokob cenexTRBHOCTUo axTBBH- ~(PMj^2 — CH — =■ , — CHjCHj— 0 — CH*DW— 

poBaHBUX Kap6o«aTHWX rpymrapoBOK, ae * CHj : 4 4 ' 





c yxasaHHMMH rpynroi- ^ „ nonHKouAeHcaiXHX> npoBCOBT npn 75-120°d 

HCTOHHHKH HHlfopMaUHrf , 

npHHmie bo bhumahrg upu axcnepntae 
. 1. CayBAepc /1m* h *pam K. K».Xbmhb 

O o p m y a a BaoCpereBBfl .noaayperaaoB* M., *Xhmbb* ( 1988. 

45 • 2. Mopraa n. . nonHKOHaeHcanHos— 
Cnoco6 nonriems nonByperaHOB nonn** hm! Meroa CBirreaa nonMMepoB. A, 'Xrmbb*. 

" b pacTBope npoHSBomoix ab- 1.970, c. 256 (npoToran). 



CpcraBBTenb CI ITypMHa 
BenaxTop C IhixoBa Texpea X.KacreneBRi KoppexTopC. UlexMap 

3axa3 8944/40 TBpaxc 533 IlojxnxcBoe 
BHHHJTH rocynapcTBeBBoro Rovorrera CCCP 
no oenaM B3o6pereHHi b oTxpurui 
113035. MocxBa, 7^5 / P*ymou* n, 4/5 



German Unfl 'Harem** r. y*cropca, yn. FIpoeKTHaa. 4 



0.7 an/r npn 25 C b M-icpeaone, 

C 0,5 t/aju 

n p" m m e p 8. Ca»re3 nonHyperaHa 
ocymecTBmoor b cooTBercTBHH c MeTOAHKOH, 
npRBeaeimoft b npHKtepe 1 • c to* pasBHneA, 5 
irro b xanecTBe* teTanHsarppfl b peaxnHOH- 

HyjO CMeCb BBOOflT TPH9TKJ1AMHH (H3 paOte- 

T a 2,2 Monsi TpHSTHJiaMHHa Ha 1 Monb AH- 
aMBHa). Bbixofl nonHyperaHa 90%, " 
*tnpl,6 an/r b M-Kpeaone npn 25 C, 
C 0,5 r/an. 

II p h m e p 9. CanTe3 nonHyperaHa 
ocymecTBiuDorr b cooTBercTBHM c npHMepoM 
. 2 c toA pa3HHoeft» ito b peawwoHHyio 
cMecfe b xaiecTBe KafanBaaropa ©boast 
aTHnaMMH (bs pacwM 2,2 motoi Ha 1 Monb 
/uiaMHHa). Buxoa nonHyperaHa 82%; . 
ttiP 0,75 An/r b M-Kpeaone np« 25 C, 

C 0.5 r/AA. 

II p h m e p 10. Chbt©3 nonHyperaHa 20 
ocymecTBnsDOT b cooTBercTBHH c npHMepoM 
3, c to* paawme*. «m> b peaiawoHHyio 
cMecfe b KaiecTBe KaranHaaTopa bboaot 

TpBdTH/iaMHH (H3 paCHeTB 2,2 MOOT Ha 

1 Mom> AHaMHHa) . Buxqa nonHyperaHa Q8%* 25 
% tnP 0,85 Afl/r b M-Kpeaone inw 25 C. 
C 0,5 r/nn. 
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IIpiMepll. Csirrea 
. ocymecTBnsioT b cooTBercTBHH c 
4, c rot paaHHnea, «rro b peaxnnoHHyx) 
cMecb b xaiecrBe KarajW3aropa bboaht 
.8THnaMHH (it a paCTera 2,2 Mom ma 1 Monb 
flHax«HHa).BfcixoA 7G%:tnf>0,75 An/r b 
M—Kpeaone npn 25°C. C 0.5 r/AA. 



ocymi 



CTBAB-t 



to 
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Jl p h m e p 12. Crhtbs 

I0T B COOTBeTCTBHH C MeTOAHKO*, 

Hoi a npHMepe 1 • c to! /num. paamei, «rro 
BMecTO i^KcaMeTHAeHAnaMHHa Rcnoflbayior 
4 r 4-flHaMHHOAB4»eHHnMeraH (AAJ2M) ■ pe> 

120°C.Bmxoa 
80%, InP 0,84 nn/r b M-Hpeaow 
25°C, C 0.5 r/AA. 

n p h m e p * 13. Chht03 ocynecrBAB* 

K3T B COOTBeTCTBHH C MeTOAHKO*, HpHl 

ho* b npHMepe 1. c to* ; 
nonbsyioT H — (2^KCHaTHn)-*THn©HAHa»« 
(O30A). a nomucoHAeHcanHK) npoBOAHT npn 
KOMHaTHoA TeMneparype b meni 16 n. 
Buxoa noAHMepa 94%; tnP 1 * 06 ■ * 
AHMeTHfl^opMaMHAe npn 25°C, C 0,5 r/AA* 

OcBOBHue xapaxTepBCTHm 
nonHyperaHOB npHBeAeHU b 



AXTHBHpO- 

6HO-Kap6o- 



JlHBMBH 



PaCTBOpH— 

rem* (pe— 
axoHOHHaa 



KaranHsa* 

TOp 



TeMnepa-f ripoAon- 
Typa pe- 

ROCTb 

peaxAHH, 



Buxoa. 
% nco- 
ne ox©- 

TpaXSHH 



tup 
Afl/r 



ne njrt 
25*0. C 
O t 5 r/AA 



.8 



L nHK4>n* 
•iiHK4>n 

TXK<M1 

nxKit>n 
iihkob 

ITXK<DB 
HHK^n* 

jiHK<t>n 

TXK*H 

nxK4>n 



TWA -0M4>A 



N(C 2 Hy) s . 
fi(C a H 5 ) a 



105 
105 
105 
( 105 
75 
75. 
105 
105 
105 
105 
105 



2.5 
2.5 
2.5 
2.5 
3,0 
3.0 
2.5 
5.5 
2.5 
2.5 
2.5 



88 
69 
83 
68 
91 

71. 

89 

90 

82 

88 

79 



1.40 
0,70 
0.61 
0.66 
0.86 
0,43 
.0.70 
1.60 
0.75 
0.85 
0.75 



Uem> ■366pereRRfl — Donyneime nonxype- 
Tana mmeftBorb crpoeHBA. pacrBopaMoro b 
oprBHiisecxHx pacTBoparenax, a Tana no-i 
Bumeaae npoueirra eix> Buxona. 

yxaaaHBafl nera> nocTsraerar TeM, <m> 5 
b xa^ecrse npoeaspaRux abojiob acnonbay— 

BT BKTBBHpOBaHHWe 6BC-Kap6oHa*M 0HOOOB 

oCmefl $opMynu 

8 S l0 



C — 0 — R — 0 — X — 0 — X, 
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■ BonHKOHneHcaiBUD npoBcnar npa 75-1 20*C 

TlonyiBKHue tbkxm o6pa30M nonaype— 

TBHU nonHOCTfcJD peCTBOPHMM B OOTaHHHeO- 
KMX paCTBOpHTeOBX, TBX KM N , N'-flBMeTBOV 30 

^opMBMHa UIMOA), AT , fr^tBM^rBnaaeTaMHA, 
H -weTHjmHpponHAOH, M -xpeaon, CMeab ".. 
TerpaxiioparaHo c $eaonoM (3:1). npaae- 
AeBBafl ba3kocti> BouyH&sBhai nonHyperaHoa . 
0.5-1.6 flji/r b M-xpeaone, buxoa 6©- 5 
94% a aawcBUapni or ycnoBafi peaxaaa 

■ npepcwM axTHBapyxmeft rprarai. 

; CHHT©3HpoBaHHwe DcwiHKiepw xapaxTepa^ 
ayxrrca no npmc-aeBBoA bobkoctb rx peer* 
a abbhumx HlC-cnexrpanbHoro 



BBBBIBft BOABMep OT^HI 

Baxw cnaproM, axcTpompynr 

cnaproM b annapare CoxcnerTa a cymar. 
Buxoa 88%; InP 1,4 AJi/r b M-xpeaone 
apa 25*C. C O,5 r/fln. 

n p a m e p 2. Cajrrea nonaypeTaaa 
ocymecTBjnnoT b cootbgtctbhb c mbto<biko#,- 
npHBeaeBHoA b npaMepe 1, c to* paaHaaea, 
hto b xawcrse axTBBHpoBaHHorx> 6ac-xap- 
6ohbtb BcnonBsyxyr 6ac- [^,4-flHBBTpo(xap- 
6o4»Hoxca)3-l > 3-aponaBBBon (/1HKOT1). 
Buxoa noBByperaaa 80%; *lnP 0 t 60 Ao/r 
b M-xpeaorie npa 25°C, C 0.5 r/aiu 

J! p a m e p 3. Cmrrea nomfyperaaa 
ocymec-raruixrr b cootb6tctbbb c Merqpaxo*, 
npHBenesHoA b npaMepe 1, c to* paaHxnet, 
t rro » KBHecTBe axTBBapo&eHBoro 6ac— 
Kap6oeara Bcnonbagnor 6ho- ]2 ,4 , 6-Tpoxnop 
( xap6o$euoBXH )]-! .3 -nponamoion (TXKOJI). 
Buxom BonaypeTaMa 83%; In© 0,61 na/r, 
b M-xpeaone npa 25 a C, C 0,5 p/aa. 

n p a m e p 4. Caarea nonayperaKa 
ocymecTBUjacTr b oooTBCti ctbbb c MeroAxxoA, 
npHBeABBHoft b npHMepe 1, c to* paaaa ge*, 
hto b xawcTBe axTHBBpoBaHBoro xapekwa- 
ra Hcnom>3yxnr 6a o-neRTaxm^) ( Jtap6o4>eHo«- 
cm )-l ,3-nponaHAHon (nXK4»n). Buxoa bo- 
nByperasa 68%; 1^ 0,48 nn/r b M^e- 
sone npa 25 C, C p,5 r/guu 

n p ■ m e p 5. K pacTBopf l t 16 r : 
(0,01 Monu) rexcaxeTBneuaaaMaBa b 
16,7 mm N .K-tfiBMeTHa$opMaMBaa ao6bb- 
naoT 4,20 r 6ac>»[n -BBTpo(xap6o^eacatca- 
-1^3-6yraHflHona (IlHK<t>B). HaS/ncnaerca 

pacTBopa b pe- 



ll p a m e p 1. K pacTBopgr 1,16 r 
(OiOl Moaa) reKOBMeTaneBAaaM^a (TMAA) 
b 16,6 mji N , N -flBMerantopiaMBAa Ao6aB— 
aanr 4 t 06 r axraBapoBaBBCA^o 6nc-xap6oHa- ^ 5 
Ta aa ocaoBe 1 ^-nponaHoflona a n -UBTpo- 
feaoria npa xoMaaTBbA reMnepaType, Ha- 
timqaaerca paaorpeBaaae peaxaaoBaoro pacr- 
acpa a peaymyrare asaoTepMB^ecxoA 
naa« PeaxnaoriByx> cMec 
npa xoMHaTBoA TeMneparype b 
46 mbr, a aaTeii noMemaxsr b 



QBOKByX) 

ho* TeMneparype b Teweae 0,5 % a 
tbm npa 75°G b Teneaae "3 n (npnaMep 
pacTBCfHM b N ,M -ABMeTaajibpMaMBae npa 
KOMHdTBoa TeMneparype). PeaxBHOuNuft pacT— 

BOP BUIBIBBIOT B 



50 



B3rx> 6aHK> npa 105°C (npa xomhotho* 
neparype nonaMep Bkncnaer aa pacrsopa, 
npa HarpeBaBBB 90 105 C - roMoreaHUg 
PftCTBop). nepeMenmBarae npononxajor npa 
105 C b Teieaae 2,5 h a ropawi peax- 
mtoBHufl pacTBop BunHBaiOT b booj. Bm- 



55 



TparHpyxir boqoA b amxapare CoKcnerra 
a cyuiar, Buxoa 61*i O,06 jw/r b 
M-xpeaone npa 2S°C, C O f S r/nn. 

II p a m e p 6. Orare3 nonaMepa ocy- 
mecTBitaioT b cooTBeTCTsaa c MeroojiKoA, 
npHBeneBHofl b npaMepe 5, c rot namb paa- 
■HHuefl, «m> Bcnonb3yx7T 6ac-(neHTaxnop( xap- 
k 5o()eHOKCH )- 1 .3-6yraHABon (I1XK0B).Bu- 
xoa 71%, Ib> 0,43 nji/r b M-xpeaooe npa 
25°C, C O.S r/An. 

H p a m e p 1. . Caarea nonaMepa 

OCyweCTBJIBXJT B COOTBeTCTBBB C MeTCflBXOA, 

npBBeAeBBoi b npaMepe 1 , c rot paaaaneJI, 
vro peaxsBJO npoBoogT b rexcBMCT»niftoc$oc- 
TpaaMHAe. Buxoa nonaypeTaaa 89%, l^p 
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(71) 3an»«Tejiw 



Macnrry-r 4«3BononiH hm. H. C. Be^aniBHW 



(54) CTIOCOB nO/iyHEHMH nO/HiyPETAHOB 



' H306p6T6HMe OTHOCHTCa K BHCOKOMOIie- 
iyjlflpBblM COeflHHeHHflU, a HUeHHO K.CHHTe- 

3j n omiypeTaH<», aamenuwx mapoxoe np»- 
MeueHBe b paannHHMX o6nacT« Tgxaaica. 

HsBeereH cnoco6 noayseHHH nomiypcTa- 
hob KoaaeHcaiweft a pacrBope imHaonaaHa-. 
tob c flBonawit tH- " 

HeaocraTKH naaecTMoro cnocooa - aeoo- 
xoflBMOcm. cmrxeaa A^rocroaniHX wnjao- 
nBakaroB. norep* pacTBopHMOcr* nowype- |f 
TBHaMB b peayiWre bo3hhkmobchjui npo-^ 

CTpaHCTBeHHHX CUIBBO* 3B CHCT BaaBMOfleO- 

ctbhb ypcraBOBMX rpynnHpoBO* noimMepaix 
uenet c H30xmaKar«biMH rpynnanH c 
aoBBHBeM awio4BHara«K crpyaryp a rpynaocTb |5 
nony%HH9 nHHeflHiix nonaMepoa. 

Haa6onee 6jih3Xhm % H3o6pereHH» no 
TexMHiecKoft cynwocTM aanaercsi cnoco6 no- 
nyHeHH* noimypeTaHOB nonHKOBWHcaimet a 
pacTBope npoH3B«mKx aaonoB c imaMHHaMa w 
c nocjicwyioinBM BweaaKHBaaaeM nonaypera- 
Ha Boooft 

HeAOCTATKB raxoro cnoco6a nonyHeaasi 
nonHyperaHOB - Haarae bwxobw k — « ™ 



2 

aasKOCTHkie xaparapHCTKKB nonawepoBa 06- 
ycnoBiieHHMe niKyrekaHHeM no6oHHMX nponecv 
cob BsaHMoaeacTBHfl xnoi4wi»4aaflrBMX n*n- 
napoaoK c pacTBop«TenaM« a TperB*aa*MB 
aMHaavfH, HcnoabsyeMMMa a MHecI *V**" 
uenropa xnopacToro BOflopojio. n^mbo- 
tan a ra6emi te»K*»o*am***x rpyvn; Tpya- 
aocTb xpaHeaaa a TpaacnoprapoBKa 6ao-xnop- 
4K>pMaaTOB t oeycnoaiieHaaa neraoCTb» w 
raAPoiH3a, conpoBO»u*ajoiBJi*<* o6paaoBaa*- 
ew MOHO^DWoaaiibaMX npiMece« « 
neaaeM naBiieHaa (up* nwpowae " 
.area CO* HC*J, a Ta«e 

c eacxnop+opMaaraua. "T 
TopM x acaaxocw Tpyflaocn. ouicna cao- 
xnop*opMHaroB. ooycaoaneaHaa w awcoaa- 
mh teMnepaiypaMa KHnenaH, oaa o 
ca numb neperoHKoft » ^^1^^ 
uocTb caareaa miaeimix noiwy^oac 

(Hanpawap OH-^pyimaMii) . c wropa- 
mb xjiop*opMaaTM aaTaBHo pearapy- 



